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Scope of Program 

The physics of interaction of a meteoroid with a relatively thin 
metallic shield and the damaging effects of the debris that passes  
through the shield w i l l  be investigated using analytical and experi-  
mental techniques. 
porosity, and heats of fusion and vaporization will be included in the 
investigation; and the relative efficiency of various s t ructural  concepts 
compared. 
mentally will be up to 8. 0 km/sec .  
investigation is the establishment of design c r i te r ia  and equations to 
define the penetration mechanics of meteoroids into typical spacecraft  
s t ructures .  

The influence of particle and target density, 

The range of impact velocities to be investigated experi-  
The pr imary objective of the 

Accomplishments During the Reporting Period 

The effects of impulse loading on pretensioned beams a r e  presently 
under investigation. Preliminary results indicate the following trends: 

a) 
as shown in Figure 1. For  this analysis, the beams were preten- 
sioned to a given percentage of the yield s t r e s s  of the material .  
Results a r e  shown for s t resses  of 2570, 5070, 7570, and 100% of 
yield s t r e s s .  

The maximum displacement of the beams are reduced significantly 

b) 
of yield s t r e s s  increases approximately 6% i f  the cri terion of no 
yield is imposed, and approximately 70% i f  the f racture  cri terion 
is used. 

The required backup plate thickness under a pretension of 100% 

These results a r e  shown in Figure 2. 

The results of experiments conducted during the reporting period a r e  
summarized on the attached data sheets. Experiments to determine the 
effects of projectile and shield melting and vaporization were conducted 
with cadmium projectiles against cadmium shields. Shot No. D-1045 
produced conditions such that the cadmium should be vaporized when it 
s t r ikes  the backup structure.  
multiplication of 1.42, much less  than the 2. 0 maximum predicted. 
Shot No. D-1046 resulted in liquid debris striking the backup s t ructure  
and gave a momentum multiplication of 1. 16, again quite low. A s  a tes t  
of the use of cadmium to simulate very high velocity impacts, tes ts  were 
performed to measure the s t r e s s  in the wave reaching the back surface 
of the backup s t ructure  with cadmium projectiles and shields. 
was measured using the throw -off pellet technique. 

This condition produced a momentum 

The s t r e s s  
Two measurements 



were made (D-1048 and D-1049). The projectile size was adjusted to 
match the momentum felt by the backup (actually, the higher velocity 
was about 1. 1 t imes the momentum of the lower velocity). 
velocity, no spall  formed and a pressure  of 7.7 kilobars was measured. 
A t  the low velocity, a spall  formed and a s t r e s s  of 22  kilobars was 
measured. 
momentum scaling to simulate high velocity thin sheet impacts. 

A t  the high 

These initial tes ts  give some confidence in the use of 

Prel iminary density tes ts  show that density effects a r e  detectable 
at velocities up to 7 km/sec.  

Proposed Program for  the Next Reporting Period 

During the next reporting period, 1 December 1964 through 31 January 
1965, the computer program for determining the response of a plate to 
an impulse load will be employed to check the results obtained previously 
using the s t r ip  approximation. 
experimental results.  

The program will also be compared to 

Experiments will be performed to determine the distribution of 
momentum on the backup, the accuracy of the s t r ip  approximation and 
the effects of projectile density. 
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